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Abstract 
 
The prevailing trends in the management of European museums underline 
the importance of additional museum services in fostering and encouraging 
the optimisation of cultural assets, while facilitating the collection of the 
necessary resources for conservation. The paper considers the case of the 
archaeological site of Paestum (Salerno) and presents an analysis of 
individual preferences in relation to specific policies of cultural heritage 
management, each characterised by the supply of different museum services. 
Since the diversity of these services can prompt different individual 
preferences, the analysis allows for heterogeneity of parameters among 
individuals. 
JEL classification: D12, Z1 
Keywords:  cultural goods, heterogeneous preferences, stated preference 
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   Introduction 
 
The debate between cultural heritage managers and tourism proponents has 
often implied a conflict relationship (McKercher et al., 2005):  some were 
more likely to prioritise the conservation of cultural assets, some others  were 
more interested in increasing the tourist flow for its favourable effects on 
income and employment. This conflict relationship has been overcome: 
economists, policy makers and specialists in the field of cultural goods 
recognise that cultural tourism exerts on monuments and sites a positive 
effect since it contributes to their maintenance and protection (socio-cultural 
and economic benefits deriving from cultural tourism justify the efforts for 
cultural heritage preservation); at the same time, public fruition of cultural 
heritage must be cautiously monitored for preservation aims ( ICOMOS, 
1999).  
More specifically, the current debate underlines the importance of adequate 
management policies in order to promote a sustainable fruition of cultural 
heritage (Frey and Pommerehnne, 1989; Frey, 1994; Trimarchi, 1999; Di 
Maio, 1999; ICOMOS, 1999; Amendola and Nese, 2005). To this aim, a main 
challenge is to properly define museum services that “put the Museum in 
touch with its public”. Hence the importance of taking also visitors’ 
preferences into account and, most of all, understanding how these 
preferences vary within the population. A successful design of services must 
match visitor’s preferences and by extracting (part of) visitors’ surplus can 
provide financial support also in view of conservation. Thus, accounting for 
heterogeneous preferences emerges as a crucial issue in the analysis of 
visitors’ choices. 
This paper aims at analysing individual preferences for museum services 
associated with different strategies for managing cultural heritage (such as 
opening times, possibility to arrange guided tours, interactive labs, etc.). The 
attention focuses on three alternative policies of cultural heritage 
management: a first one mostly concerned with the improvement of museum 
services related to public access and understanding of the cultural site; a 
second policy package mainly aimed at enhancing educational purposes;  a 
third one centred on entertainment and leisure.  These three aims are not 
thoroughly compatible, though museum management policies should attempt 
- to some extent - to integrate them. 
The analysis is carried out using stated preference data collected at the 
archaeological site of Paestum
1, which has been listed among the UNESCO 
                                                 
1 The data used in the analysis have been collected with a survey financed by the Campania Region 
under Law 46/97. The survey  was carried out at the Department of Economic and Statistics of the 
University of Salerno by: Adalgiso Amendola, Ugo Colombino, Annamaria Nese, Patrizia Riganti, Pier 
Luigi Russo. 
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World Heritage Sites since 1998. In particular, the available data are based 
on declared preferences about different museum services and, for each 
individual, a certain number of choices made are available.  
The Contingent Valuation method has become increasingly popular in cultural 
economics covering a considerable range of topics and debating numerous 
issues (broad reviews are in Carson et al., 2001;  Navrud and Ready, 2002; 
Noonan, 2003). While many CVM studies address the problem of estimating 
the economic value of cultural resources, or the WTP for their preservation, 
other studies measure WTP for admission or service improvements 
(Mazzanti, 2002; Colombino and Nese, 2005; Riganti et al., 2006); CVM 
studies about museum services are particularly interesting in that they provide 
useful information to museum managers.   
The review by Noonan (2003) points out that research design in CVM studies 
about cultural heritage is complicated by the existence of positive WTP from 
some groups and negative or zero WTP from others. The specific issue is that 
“cultural goods like major public art displays often evoke passionate and 
diametrically opposed responses, perhaps because these goods bear closely 
on individual identities” (Noonan 2003,  p. 162). Hence, a more complete 
picture of individual behaviour is necessary in order to understand not only 
the average willingness to pay, but also the extent to which individuals with 
different tastes are affected by different policies. 
In order to model preference heterogeneity, an increasing number of studies, 
mostly analysing recreational demand or transportation research, have used 
the random parameter model, or mixed logit (Train 1998). This model allows 
testing for the existence of a statistically significant distribution of the 
coefficients across individuals. More specifically, a mixed logit model allows 
for random variation parameters due to unobserved characteristics, whereas 
the standard logit model allows taking into account only taste variations due 
to observed characteristics. 
Currently, the mixed logit is considered one of the most promising discrete 
choice methods available to analyse questionnaire data (Correia et al., 2007; 
Hensher and Green, 2003). Applications include Train (1998), Brownstone 
and Train (1999), Mc Connel and Tseng (2000), Breffle and Morey (2000); 
CVM applications concerning environmental topics are in Layton (2000), 
Layton and Brown (1999), Nahuelhual et al. (2004).  
As far as the CVM studies on cultural heritage are concerned, Morey and 
Rossman (2003) use the mixed logit model to investigate variations in WTP 
for preserving 100 marble monuments in Washington. The authors underline 
that, for applications to cultural resources, the researcher must test for the 
possibility that specific programs may be “good” for some people, “bad” for 
others: the problem, again, is that “cultural resources, such as this set of 
monuments, represent culture, history institutions and artistic achievements, 
and opinions as to their value (positive or negative) are likely to differ” (Morey 
and Rossman, p. 215).  
The current work contributes to this literature by exploring the implications of 
the use of the Mixed Logit model in the analysis of preference heterogeneity 
for  museum services. The specific issue is that the diversity of museum 
services, characterising different cultural heritage management options, could   
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prompt heterogeneity in individual preferences: even if the extreme positions 
of conservationism tout court on the one hand, and of massive and 
uncontrolled tourism on the other, may be considered overcome, 
heterogeneous preferences do persist in the “middle”. For example, a cafè-
bar, or concerts inside the archaeological site, may be considered positively 
by some people, negatively by others. This information is obviously important 
for the policy makers, who must balance the welfare of different people rather 
than managing for the average person (Nahuelhal et al., 2004). 
The paper is structured as follows: Section 1 introduces the data, Section 2 
describes the model. Sections 3 and 4 deal with the results of the estimates 
obtained using, respectively, the logit model with fixed parameters and the 
mixed logit models; the models presented are compared on the basis of their 
explicative power. Section 5 draws the paper’s conclusions. 
1 .  The Data 
The data used for the analysis have been collected during a survey carried 
out in August 2002 at the archaeological site of Paestum
2 (Salerno) in order 
to  analyse  individual preferences in relation to the site’s different 
management options. The sample was composed by 732 individuals, mainly 
tourists, during their visit at the archaeological site. Each sampled visitor was 
asked to choose among three different scenarios, defined by a list of 
characteristics (to be explained hereafter) and by the price of the entrance 
ticket.  On the basis  of a description of the most widespread services in 
European museums (Russo, 2005), and having considered the specificity of 
the site of Paestum, the survey has taken the following site characteristics 
into account: 
 
1) Opening hours until 5 p.m., or extended opening time until 10 p.m. 
2) Audio-guides for the visits to the excavations and the Museum. 
3) Hourly guided tours. 
4) Panoramic café-bar overlooking the excavations. 
5) Thematic exhibitions 
6) Cultural events (classical/light music concerts and theatre performances). 
7) Teaching laboratory for kids. 
8) Projection of audiovisual material during the visit to the Museum and the 
excavations for a virtual reconstruction of the site. 
9) Computerised documentation centre providing information on similar sites 
existing in the area. 
                                                 
2 Paestum was a Greek colony, founded around 600 B.C. under the name Poseidonia. It is 
famous in the world mainly for its temples, generally considered as being among the best 
preserved Doric temples in existence today: the Poseidon temple, the Ceres temple, the 
Basilica of Hera. In 273 B.C. the Romans took possession of the city and renamed it to 
Paestum; the most important ruins belonging to the Roman period are the Forum and the 
Amphitheatre. The Museum, near the archaeological site, collects a lot of finds coming from the 
city and the territory of Paestum; it keeps, for example, the tomb of the diver, an important 
example of classical painting.   
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10) Ticket price. 
 
Characteristics (1)  –  (9) are measured as 0-1 dummies. The  ticket price 
varies between  ITL  12,000 (=  € 6.20)  and  ITL  25,000 (=  € 12.91). The 
different ticket prices were derived using information about individual 
willingness to pay collected in the focus group and in a pre - test. 
Museum services 1) to 3) essentially respond to the need to facilitate both the 
visit and the understanding of the cultural site; services 7), 8) and 9) aim at 
enhancing the site’s educational purposes; while initiatives 4) to 6) tend to 
promote the visit to the archaeological site as a particularly attractive leisure 
activity. 
Preferences for some specific categories of services rather than others are 
crucial in order to understand the type of strategy to be pursued and define 
different policies for the museum organization and management. 
Each interviewee is asked to choose a favourite scenario (that is to say, the 
favourite combination of museum services) from each of the four cards 
presented by the interviewer. Each card contains the description of three 
alternative scenarios: scenario “A”, the same for all cards, offers the basic 
essential services to visit the site ( i.e. all the characteristics 1-9 are set equal 
to 0); scenarios  B and  C consist  of  a higher fare ticket and  a  different 
combinations of the extra services listed above. On a rotation basis, an 
overall number of 24 cards were submitted (the submission order varied 
regularly in order to avoid ordering bias). The different combinations of 
services in scenarios other than A were derived from an orthogonal factorial 
combination of them, checking for their realism and removing the dominated 
alternatives (e.g. packages characterized by more expensive services and a 
cheaper ticket price)
3. An example of card is in table 1.1. 
Table 1.2 shows the distribution of choices made for different alternatives; 
scenario A, for instance, was only chosen 287 times, accounting for 9.95% of 
the compiled cards; among the alternatives listed on the first card, scenario A 
was chosen 3.33% of the times. This  suggests  that, on the whole, 
interviewees tend to prefer a wider range of services offered despite a higher 
price to be paid.  
2.  The Model 
We first consider a standard multinomial logit model (henceforth ML). The 
utility of person  n, if he chooses the  scenario  j  among  J  alternatives is 
specified as:  
U nj nj nj x ? ? ? ? '                (1) 
                                                 
3 A deeper description  of the stages of questionnaire development and implementation is in 
Riganti (2005) and in  Riganti et al. (2006). 
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where x nj   are observed variables that relate to the alternative  and the 
decision maker,  ?  is a vector of (fixed) parameters to be estimated and  nj ?  
is a random variable i.i.d. according to the Type I extreme value distribution.  
The decision maker chooses alternative i if and only if  , nj ni U U ?  with j ? i. 














                         (2) 
 
In a second stage of the analysis, we drop the assumption of fixed taste 
parameters and adopt the Mixed Logit (henceforth MXL) model. The utility of 
individual n choosing alternative j is now specified as: 
 
U nj nj n nj x ? ? ? ? '                     (3) 
where  n ?  is a (individual-specific) vector of parameters that represents the 
marginal utilities of the characteristics x nj  for individual  n, x nj  is a vector of 
characteristics and  nj ?  is a random term distributed as in the ML model. 
If  ? ? ? f  is the probability density function of  ? , the choice probability is 
obtained  by computing the expectation of (2) with respect to the density 
function of ? , that is:   




















? ? d f ) (            (4) 
Therefore, in applying a MXL model, the researcher does not estimate the 
coefficients  ? , but the parameters ?  of the density function of  ?  (e.g. the 
mean and the variance-covariance matrix of? ). The distributions generally 
found in the literature are the normal, lognormal, uniform and triangular 
distributions (Train, 2003). The lognormal distribution is useful when the 
coefficient is known to have the same sign for every decision maker; this is 
the reason why lognormal distribution is generally used to estimate the price   
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coefficient. However, as remarked by Ruud (1996), the use of a lognormal 
distribution for the price coefficient can lead to estimate a very low value (and, 
consequently, a high willingness to pay). At the same time, Ruud suggests 
maintaining a fixed price coefficient in order to solve the problem of the 
parameters’ instability, which is frequent if all coefficients are assumed to be 
variable. The uniform and triangular distribution have the advantage of being 
limited between the values “b-s” and “b+s” (where the mean b and the spread 
s  are the parameters to be estimated). By doing so, there is no risk to 
estimate exceedingly high values for the coefficients, a problem that could 
occur using the normal distribution (Train, 2003).  
The integral appearing in expression (4) cannot be evaluated in closed form, 
but simulation methods are necessary. In practice, M values of 
) ,..., , (
2 1 M ? ? ? ?  are sampled from the chosen distribution  ) (? f and, on the 






















                 (5) 
The simulated probabilities are inserted into the likelihood function to obtain a 
simulated likelihood. The distribution parameters ) (? f  are therefore obtained 
by maximising the simulated likelihood.  
The model is easily generalised to allow for repeated choices by the same 
decision maker (stated preference data). Utility for alternative  j in choice 
situation t by person n is:  
U njt njt n njt x ? ? ? ?                               (6) 
Choice probabilities are obtained multiplying the logit formulas (2), one for 
each choice situation, and then calculating again the expected value in 
relation to the density function of ? : 
























?             (7) 
The probability is computed by simulation in the same way as in the single-
choice setting. In this specification of the model, parameters ?  are assumed   
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to be constant over different “choice situations”. This assumption is 
particularly appropriate if stated preference data are used (Train, 2003). 
Recent developments in the use of simulation techniques have encouraged a 
more widespread use of the mixed logit model in applied microeconomics, 
though problems related to the identification of  the model are often 
overlooked. Difficulties in the identification of the model can often be evinced 
by very high standard errors, by the instability of the parameters due to an 
increased number of draws used in simulation, or by the choice of different 
starting values (Walker, 2002). As underlined by Chiou and Walker (2005) for 
instance, a low number of draws may lead to estimate a model that appears 
to be identified but that actually is not; besides, the correct number of draws 
to be used depends on the data, the model and the type of draws (pure 
random versus Halton draws
4). The researcher should therefore verify the 
stability of parameters according to the increase in the number of draws and 
to the variation in the starting values used in the estimation procedure.  
 
 
3.  Logit Model with Fixed Parameters 
The data collected with the conjoint analysis method – as briefly described in 
Section 1- were initially used to estimate the parameters of the ML model. 
The observations with missing values for at least one of the variables used 
are eliminated to obtain a sample of 704 individuals. If all the choices made 
by each individual are taken into account, the number of observations 
amounts to 2816  (since each sampled individual chooses the favourite 
scenario from 4 different cards).  
Table 3.1 contains the parameters’ estimates, the standard errors and the 
WTP for each additional service inside the archaeological park.  
All the estimated coefficients are significantly different from zero; the most 
interesting results concern the WTP for each museum service. Services that 
the visitors are more willing to pay for are guided tours and extended opening 
hours, followed by the availability of teaching laboratories for kids. The lowest 
WTP is observed for “thematic exhibitions” while a negative WTP is obtained 
for a café-bar inside the archaeological area. Therefore, the results indicate a 
preference for the possibilities to optimise the use and the appreciation of the 
cultural site, followed by an interest in the educational purposes of the visit. 
Thus, in line with Verbeke and van Rekom (1996), the main reason for visiting 
a museum still remains the wish to “learn something”.  
As already outlined above, each sampled individual was asked to choose four 
times (each time, from a different card) among the scenario “A” and two 
alternative combinations of museum services. The estimates reported in table 
3.1 have been obtained using 2816 observations (4 repeated choices x 704 
individuals). Moreover, in an attempt to identify a possible taste variation for 
                                                 
4 Bhat (2001) demonstrated, for example, that 100 Halton draws provide more accurate results 
than 1000 pure random draws.   
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the same individual in the four “choice situations”
5, the ML model has been 
used also to analyse the choices made by 704 individuals for each of the four 
cards.  In particular, data in table 3.2, column 1, refer to the choices made by 
the sampled individuals  in relation to the first card submitted by the 
interviewer, data listed in column 2 refer to the choices made in relation the 
second card, etc. 
A Wald test (Liao, 2004) was used to test the stability of parameters in 
different choice situations. In particular, the aim was to verify the equality 
between the coefficients listed in table 3.2 and 3.1; therefore, the null 
hypothesis of the test is the following: 
H * : 0 ? ? ? k  
where  k ?   indicates the coefficients estimated using 704 observations (in 
table 3.2, k=1,2,3,4), and  ? *  indicates the parameters estimated using the 
2816 observations (table 3.1). 
The statistics of the test is: 
? ? ? ? ? ? ? ? ? ? * ˆ ˆ * ˆ var ˆ var * ˆ ˆ
1
? ? ? ? ? ? ? ? ? ?
?
k k k W  
where var (·) is the variance-covariance matrix of the parameters. The 
statistics is asymptotically distributed as chi-squared with degrees of freedom 
equal to the number of parameters. The values of the statistics, presented in 
the last row of table 3.2
6, do not, in any case, indicate significant differences 
between the parameters presented in table 3.1 and those in table 3.2. The 
assumption in (6) seems therefore appropriate: individual tastes do not vary 
between different “choice situations”.  
4.  Mixed Logit Model 
This section reports the estimates obtained using the Mixed Logit model. The 
advantage of this technique is that it allows parameters to vary across 
                                                 
5 We consider as different choice situations the choices made in relation to different cards.  
6 The Wald test can also be used to compare single coefficients. The statistics of the test 
becomes: 
? ? ? ? ? ? ? ? * ˆ var ˆ var / * ˆ ˆ
2
? ? ? ? ? ? ? k k W  
The statistic is distributed as chi-squared with 1 degree of  freedom. In this case it is not 
necessary to know the variance-covariance matrix. However, the Wald statistic could be 
inconsistent in this case (though such anomaly rarely occurs (Mantel, 1987)).   
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individuals so that researchers can predict how different policies affect 
individuals with different tastes and, consequently, how the benefits  are 
shared by the population (i.e. for distributional purposes)
7.  
A number of 2816 observations was used to estimate the parameters of the 
mixed logit model
8. We experimented different types of distribution, namely 
the normal, triangular and uniform distribution. Therefore,  a priori 
assumptions on the coefficients’ sign were avoided: some individuals might 
be in favour of the organization of events such as fashion shows or concerts 
inside the archaeological area; some others could be against, fearing possible 
damages to the site. Some may even be in favour of a particularly expensive 
ticket so as to reduce the possible negative consequences of mass tourism
9.  
The results are reported in Tables 4.1 and 4.2.  For each attribute there are 
two rows. The first row contains the estimate of the mean of the 
corresponding ? and the standard error of the estimate, respectively under 
the assumptions of a normal (I), uniform (II) or triangular (III) parameters’ 
distribution. The second row contains the estimate of the variance (or of the 
spread in the case of the uniform and of the triangular distribution) and the 
standard error of the estimate. For example, assuming that the parameters 
have a uniform distribution, Table 4.1 tell us that the marginal utility of Audio 
guides on average is equal to 1.394 and that its spread among the visitors is 
equal to 2.243. It appears that all the estimates of the mean of ? are very 
similar whatever the distributional assumptions. It is worthwhile noticing that 
all the variances are significantly different from zero at standard levels of 
significance, which supports the choice of a model like MXL that allows for 
unobserved preference heterogeneity. 
Table 4.2 reports the results of a second estimation exercise. In order to test 
whether the results are affected by the estimation procedure, we produce a 
second set of estimates, obtained by changing the starting values used by the 
maximization algorithm and the number of draws  used to build the simulated 
log-likelihood (i.e. the value of M in expression (5). The exercise is limited to 
the uniform distribution cases. By comparing the estimates contained in table 
4.1, second column, and table 4.2, first column, obtained using a uniform 
distribution of the parameters, the same number of draws (4,000), but 
different starting values, some slight differences emerge; these differences 
are, however, never significant
10. If the number if draws is increased from 
4,000 to 40,000, and the same starting values are maintained, some slight 
differences still occur in the estimated parameters, again not significant
11.The 
most interesting comparison concerns the data listed in the second and third 
                                                 
7 Glasgow (2001), for example, demonstrated that models which ignore heterogeneity gave an 
incomplete understanding of the role of union membership in determining vote choice in the 
1992 US presidential election. 
8 The estimate of the Mixed Logit Model was based on a non-commercial code implemented in 
GAUSS, downloadable from Kenneth Train’s web page: http://elsa.berkeley.edu/train. 
9 Apart from explicit acts of vandalism, human presence on archaeological sites generally 
implies erosion, which is caused by physical contact, vibrations produced by steps or sounds, 
etc.  
10 A Wald test carried out on single parameters never indicated significant differences. 
11 See note 6.   
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column of table 4.2, obtained using 40,000 draws and different starting 
values. In this case, the estimated parameters are almost identical. 
Let us compare the estimates contained in table 4.2 with those in table 3.1. 
On the basis of the Bayesian Information Criterion
12 (Schwarz, 1978), the 
increase in number of parameters is more than compensated by a better 
adjustment to the data of the MXL model, thus confirming the hypothesis of a 
high heterogeneity of individual preferences. 
As far as the interpretation of the estimated parameters is concerned, it is first 
of all worth underlining that all coefficients were estimated with a positive 
sign, except for the coefficients related to the café-bar in the park and to the 
entrance ticket price.  
Table 4.3 reports the percentage of visitors who give a positive value to the 
attributes and the WTP for the attributes. The computations are based on the 
estimates (type III) of Table 4.2. The WTP for each attribute is obtained by 
dividing the mean of its coefficient  k ?  by the mean of the coefficient (in 
absolute value) of the entrance ticket price
13
. In line with the estimates of the 
ML model, it can be noted that there is still a higher WTP for services that 
facilitate the accessibility and the understanding of the cultural site; at the 
same time, a negative WTP is observed for a café-bar inside the 
archaeological area, while the lowest WTP is reported for the other two 
attributes more centred on entertainment and leisure (exhibitions and events). 
However, MXL estimates indicate that these results are not fully shared by 
the population.  In particular, the analysis of data in table 4.3 (first column) 
shows how the opinion on a café-bar inside the site is not thoroughly shared, 
with a good percentage (46%) expressing a positive reaction. 28 % of the 
population, on the contrary, prefers packages of museum services at a higher 
price. If other services are taken into account, the percentage of individuals 
who - against the prevailing trend - expresses a negative opinion is about 
30%, except for the higher frequency of guided tours (about 21%) and the 
organisation of events (about 36 % is against). 
 
5.  Concluding Remarks 
The analysis of individual preferences for different museum services, both 
using the ML and the MXL model,  leads to the conclusion that the most 
preferred services are those geared towards optimising the site’s accessibility 
and understanding (e.g. extended opening hours, frequent guided tours within 
the archaeological site) and enhancing the visit’s educational purposes (in 
                                                 
12 The Bayes Information Criterion (BIC) is computed as -2*ln(likelihood) + p*log(N), where p 
indicates the number of parameters, N the number of observations. The model with the highest 
explicative power is identified on the basis of a lower BIC. 
13 This is obviously an approximation: a more sophisticated procedure would consist in 
determining the distribution of the WTP on the basis of the distribution of the numerator and of 
the denominator.   
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particular, the presence of teaching interactive labs), while a lower interest is 
shown in relation to the transformation of the site in a place of leisure and 
entertainment, with the organisation of events or the opening of a café-bar. 
The analysis based on the MXL model revealed, however, that these 
preferences vary significantly within the population. The opinion on a café-bar 
inside the site, for example, is not thoroughly shared, with a good percentage 
(46%) expressing a positive reaction. On the other hand, 36% of the 
population is against the organisation of events.  
Turning to the methodological issues addressed by the paper, a first remark is 
that the MXL model – using Bayes Information Criterion - displays a much 
higher explicative power then the ML model, and reveals a very significant 
heterogeneity of taste parameters in the population. A second key remark is 
that the (distributions of the) coefficients of the MXL model  remain stable as 
the number of draws and starting values increase, in contrast  to what is 
observed by Ruud  (1996). In conclusion, it was possible, using stated 
preference data, to verify the stability of (the distribution of) “individual tastes” 
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Tables 
Attributes  Scenario A  Scenario B  Scenario C 
Opening Time  9 a. m – 5 p.m.  9 a.m. – 10 p.m.  9 a.m. – 10 p.m. 
Audio - guides  no  yes  yes 
Café   no  yes  yes 
Cultural events  no  no  yes 
Exhibitions  no  yes  no 
Laboratory  no  no  no 
Audiovisuals  no  yes  yes 
Document. Centre  no  yes  no 
Price (2002 ITL)  12,000  15,000  25,000 
Table 1.1:  Example of a card 
 
Table 1.2: Distribution of the alternatives chosen 
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Total    9.95  45.35  44.70  100.00   
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Variables  Coefficients  Standard errors  Willingness to pay  
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13.38 
 -3.81 
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Function value  -2534.24 























































































































Function value  -613.0775   -629.8240  -632.9864  -634.37 
Wald stat  7.79  1.46  5.88  3.75 
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Variables  I  Standard 
errors  II  Standard 

















































































































































2816    -2210.4972 
2816    -2210.5876 
2816   
Table 4.1:  Mixed Logit Estimates 
Notes:  
I Normal distribution - Starting values: parameters in table 3.1 - Number of random 
draws: 4,000 
II Uniform distribution - Starting values: parameters in table 3.1 - Number of random 
draws: 4,000 
III Triangular distribution  - Starting values: parameters in table 3.1  – Number of 
random draws: 4,000 
Legend: The first row for each coefficient reports the average value, the second row 
reports the estimated variance (or the spread, in the case of uniform and triangular 
distribution)   
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Variables  I  Standard 
errors  II  Standard 






















































































































































Table 4.2: Mixed Logit Estimates- uniform distribution 
Notes:  
I Starting values: 0.1-Random draws number: 4,000 
II Starting values: 0.1-Random draws number: 40,000 
III Starting values: parameters in table 3.1-Draws number: 40,000 
Legend: The first row for each coefficient reports the average value, the second row 




Share of the population that 
places a positive value on the 
characteristic  (%) 
WTP 
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Table 4.3: Willingness to pay for each characteristic   
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